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I,.... ...*~~~~~~~~~~~~~~~~~ ..... .... Tuberculosis (TB)-the 17th century's
"captain of all these men of death" and the
19th century's "white plague"-began to
decline in many countries during the mid- to
late 1800s. In the United States, the disease
steadily receded until the mid-1980s, when
that trend was reversed. From 1985 through
1991, the number of reported TB cases in the
United States increased 18%,' provoking gov-
ernmental agencies to consider such targeted
public health interventions as isolation of
infected persons and directly observed ther-
apy. Although directly observed therapy had
been used successfully in Madras and Hong
Kong decades before the TB epidemic in the
United States, public health officials here
remained skeptical of the measure until the
1990s.2 However, with the surge in TB cases,
the rise in multiple-drug-resistant fonns ofthe
disease, and the close association ofthe disease
with the AIDS epidemic, the political and cul-
tural climate ofTB control underwent a radi-
cal shift. Congress, reacting to public fear that
untreatable TB would spread into the general
population, greatly increased funding for con-
trol measures.3 Suddenly, directly observed
therapy became the centerpiece of public
health efforts to stem the disease.4

Although the TB epidemic in the United
States subsided in response to directly
observed therapy and complementary public
health interventions,5 it sparked a controversy
regarding the relative value of targeted public
health measures vs broad social reform.6 Some
saw the deterioration of the public health infa-
structure since the 1960s-the loss of public
financing for TB screening, follow-up, and
treatment-as the predisposing cause of the
reemergence of TB in the 1980s.7 The epi-
demic was subsequently the tragic result of
HIV disease and insufficient public planning
and investment.8 Adherents to this view argued
that "a structured commitment to find an ade-
quate public health infrastructure could control

tuberculosis" and, moreover, could do it "inde-
pendent of the need for broader social
change."9 Others, in contrast, charged that
public health campaigns had failed to control
TB effectively because the "control measures
have dealt with individual health habits rather
than addressing the underlying poverty that
predisposes individuals to tuberculosis."'"
Consequently, such limited interventions
could, by themselves, achieve only a partial
and temporary success."

Controversy between supporters of lim-
ited, targeted actions and those who urge more
sweeping changes is not new, particularly in
the case of TB; here current arguments echo
and are reinforced by earlier debates calling for
structural reform in terms of public health
interventions.'2 Since the mid-1960s, that brief
for broad reform has been further strength-
ened by the historical and demographic stud-
ies of Thomas McKeown, who maintained
that incremental secular changes in the popu-
lation's standard of living-especially better
nutrition-accounted for the bulk of the
decline in TB mortality since the mid-19th
century. Public health efforts were nugatory
against airbome disease. McKeown's influ-
ential thesis, which finds little use for clini-
cal and public health initiatives, is partially
reinforced by recent historical works that cast
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doubt on the efficacy of public health pro-
grams in combating TB.

The belief that broad social refonms (such
as increases in real wages or the standard of
living), rather than limited public health pro-
grams, profoundly reduce rates of disease has
been described recently by Ronald Bayer as
"public health nihilism."'3 His coinage makes
reference to the therapeutic nihilism of the
early-19th-century New Vienna School, whose
core idea was that physicians might diagnose
and describe disease, but they could not cure it.
Bayer argues that public health nihilism has
been central to debates in such areas as TB,
population and family planning,'4 and men-
tal health.'5 His term for those who dismiss
targeted interventions is evocative, resonat-
ing with historical doubt about the efficacy of
limited interventions on disease in individuals
and populations.

Are targeted public health approaches
without historical support? Here we use the
historical literature to examine whether such
efforts may have had a significant effect on
the historical decline in TB mortality rates in
the United States, Britain, and France. Specif-
ically, using the extensive historical studies of
TB, we describe the arguments for and data
supporting the efficacy of2 major public health
interventions over time: segregation of those
infected with pulmonasy TB and eradication of
bovine TB. We find that this literature weakens
the arguments of McKeown and those who
share his perspective in favor of improved
general well-being as the fundamental cause of
the fall in TB mortality.

We further argue that, over time, histori-
ans framed the issue of the relationship
between public health and TB mortality on the
basis of their political sensibilities and values.
These sensibilities and values determined the
questions each generation raised about TB and
the solutions they were prepared to entertain.

Our review also suggests the need for
multifactorial models, based on local studies,
to explain that historical decline. Such models
must include factors other than public health
measures, including data on nutrition, occu-
pational health, and housing. They should also
differentiate between historical periods. Tar-
geted interventions, especially patient isola-
tion, probably became more efficacious as TB
endemicity declined and the disease became
more localized, a problem of smaller social
groups and families. In addition, the types of
public health campaigns mounted in the pre-
bacteriological and bacteriological eras were
different. Ultimately, a broad series of stud-
ies is required to explain the decline of TB.
There is always a danger to drawing policy
recommendations regarding disease preven-
tion from a single historical study, a limited
period of time, or a single variable rather than

from a broad spectrum of studies considering
the history of a complex disease in different
times, places, and populations.

Background: Tuberculosis and the
McKeown Thesis

Thomas McKeown made a signal con-
tribution to demographic, epidemiologic, and
historical studies by attempting to answer a
challenging question: Why did mortality from
infectious disease decline dramatically dur-
ing the 19th and 20th centuries?'6 The signif-
icance of McKeown's question and of the
scholarship invested in his answer has had an
impact on a generation of social scientists,
historians, and policymakers. ' His conclu-
sions were most recently recapitulated, for
example, in a new history of the rise and
decline of TB in Japan, whose author noted,
"Nutrition is one of the most powerful of all
socially and environmentally determined influ-
ences on the development or retardation of
active tuberculosis.... [N]either medicine nor
public health measures had a significant
impact on mortality from the disease until
after World War II.-18

McKeown, in studying declining death
rates in England and Wales, pinpointed TB
and other airbome disorders. These contributed
more, he asserted, than all other infectious
diseases combined to the fall in crude mor-
tality between 1848 and 1971.'9 To explain
this general reduction in mortality, McKeown
laid out a list of mutually exclusive possible
causes, starting with changes in the virulence
of microorganisms, continuing on to scientif-
ically based clinical interventions, and end-
ing with an increase in the quality and level of
nutritional intake. These causes (including the
development of hospitalization, chemotherapy,
and vaccination) he successively eliminated,
until he was left with 2 hypotheses: public
health (sanitation) reforms and a general
improvement in nutrition. McKeown then rea-
soned that better sanitation could have affected
only water- and foodborne diseases, which
contributed a far smaller fraction to the crude
mortality decline. By logical elimination, then,
McKeown found that improved host resis-
tance, as a consequence of better nutrition,
best explained the decline in airbome disease,
TB included, in the period under consideration.

McKeown lacked direct evidence to sup-
port this last hypothesis; instead, having elim-
inated other causes, he initially left the lion's
share of mortality reduction, by default, to
better nutrition.20 In another work, he offered
nutrition as a hypothesis that, based on cir-
cumstantial evidence, should be made to stand
"the test of critical examination in a variety
of circumstances over an extended period."'"
To buttress his hypothesis, he provided limited

data derived from animal models, inferences
concerning increased food production in Eng-
land and Wales in the 19th century, and current
general experience in developing countries.22

McKeown's opus, although influential,
has drawn sharp criticism. He has been taken
to task for his data analysis and for his thesis
that improvement in nutrition was the pre-
dominant cause ofthe decline in TB mortality
in the 19th and 20th centuries. In both his
early and later work, McKeown treated nutri-
tion as "the most significant feature" of a ris-
ing standard of living during those centuries;
his presumption was that amelioration in
health status stemmed from a changing econ-
omy rather than a set of specific acts engi-
neered by human agency. Critics have
responded by asserting the role of such agency,
particularly in the form of broad, socially
based public health measures.

Simon Szreter, a British historian, finds
that the reasons for the decline in infectious-
disease-specific mortality are more complex
than McKeown's hypothesis allows. He argues
that once airbome diseases are studied indi-
vidually, rather than in the aggregate as McK-
eown studied them, the disease-specific causes
of mortality reduction vary; for example, the
streptococci associated with scarlet fever, by
McKeown's own admission, may have
decreased substantially in virulence during
the 19th century. Indeed, of all the airbome
diseases, only TB could have been affected
by population-level malnutrition.23

By demonstrating that TB began to
decline later in the century than McKeown
allows, Szreter concludes that in the instance
ofTB, as with other diseases, there were mul-
tifactorial reasons for the downward trend in
mortality. Szreter cites the existence of inter-
current infections and occupational hazards
that weakened host resistance to TB and of
overcrowding and poor ventilation in work
and home environments that enhanced trans-
mission of the disease.24 He suggests that these
factors were removed not only by rising real
wages and better nutrition but by political and
social action associated with the public health
movement, "a complicated history of strug-
gle and pressure for relevant clauses in Fac-
tories and Workshop Acts, Housing and
Crowding Acts, and the enforcement of build-
ing regulations and by-laws."25 This is the
prebacteriological public health campaign that
attacked the unhygienic environmental and
behavioral detenminants of health.

While Szreter bases his critique and alter-
nate hypothesis on an analysis ofMcKeown's
original data, local studies ofTB mortality in
Britain support the role ofbroad environmental
and political measures in controlling TB.26
Anne Hardy finds that housing policy, possibly
nutrition, public health education, and pro-
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portionate declines in workers employed in
high-risk industries help account for the drop-
ping rate of TB mortality in London in the
19th centuiy.27 In his study ofGlasgow in the
20th century, Neil McFarlane contends that
improved housing, rather than better nutri-
tion, helps account for the decline in pul-
monary consumption.28

Studies of other locales also support the
role of environmental measures in reducing
infectious disease mortality, including that
associated with TB. Philip Curtin's study of
British and French data from military posts
on the continent and in Algeria, the British
West Indies, and southern India documents a
"mortality revolution" during the 1850s. Curtin
finds that a sanitary engineering campaign
substantially rduced mortality within the mil-
itary from a number ofwater-bome diseases,
first overseas and then at home.29 Significantly,
by controlling for nutritional intake and social
class (limiting the study ofmortality to work-
ing-class men in the military), Curtin's work
offers unique insight into the control of TB.

While TB was responsible for the major-
ity ofdeaths among troops stationed in Britain
and France, the rates ofTB mortality among
troops abroad were much lower.30 Although
Curtin maintains that the cause of the differ-
ential decline "remains obscure," he proposes
that improved ventilation-in this instance, in
the troops' barracks-may account for lower
TB-specific mortality rates in overseas posts.
He discounts nutrition as a reason for "the
enormous differences between death rates
[from TB] at home and those overseas,"3' since
diet within the ranks did not vary by posting.

One historian studying the many causes
of the decline of TB observes that in "the
debate between McKeown and his critics, the
jury is still out."32 Although McKeown's work
suffers from distinct weaknesses, so does that
ofhis critics. These critics, who stress the role
ofhuman agency in the form ofpublic health
interventions, lack a body of valid quantita-
tive data to support their position. To explain
declines in TB mortality rates-a quantitative
outcome-some quantitative measurement
and analysis ofthe hypothetical causes would
strengthen the critics' arguments. Many pro-
pose multifactorial models to explain the pro-
gressive fall in TB mortality rates; in the
absence of data, however, they cannot test for
the separate effect ofeach ofthe independent
variables-housing, ventilation, sanitation,
working conditions, nutrition, or intercurrent
infections-while controlling for the others.
Finally, unlike McKeown, his critics tend to
focus on the 19th century, the prebacteriolog-
ical era in particular. Consequently, to counter
McKeown's nutrition theory, they offer public
health models specific to that era: environ-
mental measures targeting mortality in gen-

eral rather than TB in particular. Only a few
critics have posited public health models that
incorporate the insights of bacteriology: that
TB is a contagious disease that requires case
finding and the disruption of transmission
through patient education and isolation. We
turn now to those writers who evaluate McK-
eown from the perspective ofthe bacteriolog-
ical revolution.

Segregation ofthe Infected:
The Sanatorium

First established in Germany (Silesia) in
the mid-19th century, sanatoriums were meant
to cure TB through the agency of fresh air
and exercise, diet, and graduated labor. In the
20th century, sanatoriums incorporated clini-
cal interventions such as tuberculin treatment
and pneumothorax. Historians, particularly
the British, have challenged the clinical effi-
cacy of these institutions. Nancy Tomes, in
her recent review ofTB literature, posits that
British scholars, "writing in McKeown's
shadow," feel compelled "to assess the relative
importance of medical versus non-medical
factors in the decline in mortality."33 In addi-
tion, historians challenge whether sanatori-
ums, by isolating tuberculous patients, were
useful agents ofprimary prevention, as Robert
Koch and other contemporary physicians
argued they should be.34 Their skepticism is
rooted in chronology.35 Mortality from TB
began to decline in a continuous fashion in
Great Britain sometime between the 1830s
and the 1880s36; in the United States, that
decline started in the 1860s or 1870s.37 Yet
sanatoriums and other special institutions for
the care and isolation ofpatients with TB did
not proliferate until after Robert Koch's dis-
covery of the mycobacterium in 1882.38

In Britain, which adopted the sanatorium
late in the 19th century, there was great con-
fidence in the curability ofTB by "open-air"
methods.39 With cure as a goal, sanatoriums
and voluntary hospitals carefully selected early
cases of TB over chronic "incurables." The
state sanatoriums, founded after the National
Insurance Act of 1911, applied the same rules
of patient selection.40 By the first decade of
this century, the clinical success rate of the
sanatoriums had been found to be far lower
than expected, with more than half of treated
patients dead 5 years after discharge.4' The
consequence of this medical emphasis was,
in the view of current British historians such as
Linda Bryder and F. B. Smith, a sad waste.
Writes Smith: "It was unfortunate that a coterie
of medical practitioners captured the tuber-
culosis specialty in the late 1880s and there-
after set the terms by which the disease was
comprehended. Public money could and
should have been diverted to trying preven-

tive measures and to helping severely impov-
erished cases and their families."42

Similarly, American historians have
often held that sanatoriums, because of their
scope and design, could not have sucessfully
isolated infectious individuals. For example,
Sheila Rothman, in describing the coercive,
punitive system of treatment and isolation
facilities created by Hermann Biggs in New
York City shortly after the turn of the cen-
tury, argues that institutional organization and
philosophy were fundamentally flawed. And
Otisville, the municipal sanatorium opened
in 1906, was "spartan, austere, and some-
times punitive."" Patients, accordingly, typ-
ically left the institution shortly after arriv-
ing."" Those institutions created to hold
recalcitrant, intractable infectious patients by
force, such as the hospital for the tubercular
poor on Blackwell's Island in the East River
and Riverside Hospital, established on North
Brother Island, were also failures. According
to Rotiman, lacking the medical supplies, the
necessary staff, and the facilities to maintain
discipline, such "institutions...were too prison-
like to be hospitals and too hospital-like to be
prisons."'

Barbara Bates, another American histo-
rian, bases her conclusions about the ineffi-
cacy ofthe relatively extensive system of sana-
toriums in Pennsylvania on the limited scope
of institutional care before the 1920s. She con-
cludes that "[i]nstitutionalization...was not
the leading cause of Philadelphia's falling
death rate. The decline of tuberculosis began
before that form of segregation and contin-
ued fairly steadily thereafter until 1916. l46
According to Bates, the system of charity and
religious hospitals and sanatoriums created
before the turn of the century simply did not
house a significant portion of the tubercular.
Those who did receive institutional care usu-
ally chose to die at home, undermining the
benefits of segregation.

As these sanatoriums and hospitals were
supplemented and eventually supplanted by
state institutions during the early 20th cen-
try,"47 care of the tubercular did increasingly
move out ofthe home, especially after 1910.48
Still, sanatoriums fell short on their promise to
isolate the infected. Institutions under financial
pressure, for example, discharged patients
who seemed improved. Indeed, by 1914
Philadelphia's Free Hospital for Poor Con-
sumptives Oater the White Haven Sanatorium
Association) was limiting the maximum stay
for any individual to 14 weeks.49 In addition,
the diagnosis was usually made late in infec-
tion; once diagnosed, patients continued to
wait long periods before they could enter a
sanatorium owing to lack of space.50

Despite her argument concerning its neg-
ligible public health effects, Bates' own data
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allow a reconsideration of the benefits of iso-
lation. Bates observes that the rate of declining
mortality usually signals the efficacy of any
particular intervention. Interestingly, Bates'
data show that the rate of decline increased
perceptibly between 1880 and 1900, the period
in which the first sanatoriums opened.5' She
also notes that the TB death rate fell some-
what more rapidly after 1920; in this instance,
she believes that "institutionalization may have
had an impact," although segregation "cannot
be separated from other possible causes."52

Ultimately, Bates' primary concer-like
that ofmost American historians-is to docu-
ment the patients' experience ofTB, not McK-
eown's thesis or even the efficacy of public
health measures.53 The public health effect of
patient isolation is, however, central to popu-
lation-level, quantitative histories of TB.
Leonard Wilson, for example, resurrects and
further supplements the statistical analyses of
Sir Arthur Newsholme, the medical officer of
health in Brighton, England, and president of
the Epidemiological Section ofthe Royal Soci-
ety of Medicine. In work published from 1903
through 1908, Newsholme, according to Wil-
son, found that the segregation of individuals
suffenng from advanced pulmonaiy TB (phthi-
sis) was responsible for the decline in TB mor-
tality in England and Wales, Scotland, Prussia,
and New York City. Newsholme's analyses
indicated that improvements in nutrition and
standards of living (measured by the course
ofwheat prices, among other indices), although
strongly correlated with decreasing deaths
from consumption in Great Britain, were only
moderately to poorly correlated with declining
death rates in Prussia and France; moreover,
they were inversely correlated with phthisis
mortality in Ireland (see Figure 1). Like mod-
em demographers, Newsholme observed that
the pattem of declining TB mortality and rising
living standards in England and Wales was
not generalizable to other countries.54 If there
existed strong, universal determinants of the
fall in TB mortality rates across nations, then
one had to look elsewhere.

Newshoime's solution, according to Wil-
son, was based on his observation that a grow-
ing proportion of consumptives were segre-
gated in British Poor Law infirmaries and
workhouses. The poor, who were at highest
risk ofTB (and further impoverishment), were
sent to those institutions rather than to the rel-
atively new and scarce sanatoriums.55 New-
sholme reasoned that the segregation of con-
sumptives with active disease, by diminishing
the transmission of infection, must have had a
significant effect on TB incidence and mor-
tality rates.

A comparison of Ireland with England,
Wales, and Scotland provided Newsholme
with a "natural experiment" to test his hypoth-

esis further. In Britain, both typhus-a con-

tagious louse-borne disease-and phthisis
mortality rates had declined since 1870.
Although typhus rates had also decreased in
Ireland, phthisis mortality rates continued to
rise. Could this be due to varying social con-

ditions? Newsholme, according to Wilson,
found that Ireland, like England, Wales, and
Scotland, enjoyed improved housing, grow-

ing real income, and lower food costs during
the last 30 years of the century. Then why the
paradoxical differences between Ireland and
the rest?

Newsholme argued that the cause lay
chiefly in the administration of the poor laws
in Ireland. On one hand, the Irish laws suffi-
ciently immobilized the population to prevent
typhus-infected paupers from migrating in
search of work and thereby spreading dis-
ease.56 On the other hand, a far higher pro-
portion of the Irish poor received "outdoor
relief' (relief in the home) rather than "indoor"
or institutional benefits. Consequently, most

impoverished Irish consumptives depended
on domestic treatment rather than segregated

confinement as in Britain, thereby considerably
enhancing the transmission of phthisis within
families. Newsholme also found this pattem in
Norway, a nation in which only a small pro-

portion of the sick were institutionally treated.
Wilson maintains that, by demonstrating

the constancy of the relationship between
declining TB mortality and the increased seg-

regation of infected patients and by docu-
menting the inconsistent association between
TB mortality and indices of improved social
conditions across a number of countries, News-
hoime successfully eliminated population liv-
ing standards as a key determinant in under-
standing the decline in TB mortality.

Wilson attempts to further strengthen
Newsholme's thesis by analyzing secular
trends in TB mortality for the period 1838 to
1961. When Wilson plotted the log ofTB data
for England and Wales, he observed 4 straight
lines corresponding, he argues, to distinct
phases in the public health program57 (see Fig-
ure 2). As programs focused increasingly on
isolation or treatment of the infected (as
opposed to isolation of only the poor con-
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FIGURE 1 -Newsholme's graph comparing phthisis mortality in England and
Wales, Scotland, and Ireland with the cost of food in the United
Kingdom (including Ireland) from 1877 to 1901. From Arthur
Newsholme, "An Inquiry into the Principal Causes of the Reduction
in the Death-Rate from Phthisis During the Last Forty Years, with
Special Reference to the Segregation of Phthisical Patients in
General Institutions," Journal of Hygiene 6 (July 1906): 336.
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sumptives), the rate of decline accelerated.
Wilson found a similar pattern when he plot-
ted data from New York City from 1810 to
1960.58 He found a steeper decline in Min-
nesota, which by 1918 had achieved the high-
est rate of segregation in the nation.59 Wilson
observed that TB declined in Minnesota as a
consequence of that state's efforts to isolate
index cases and identify contacts, particularly
family members.60

To be sure, Wilson's argument is not
unassailable. Mortality data, especially 19th-
century mortality data, are incomplete.6' A
decline in mortality rates, moreover, does not
automatically translate into a decrease in TB
incidence rates, as Wilson's analysis implies.62
Neither Wilson nor Newsholme had a direct
measure of the rate of patient segregation.
And neither controlled simultaneously for
potentially confounding variables.63

In addition, Wilson simplifies News-
holme's position, holding him to a mono-
causal explanation for the historical fall of
TB mortality rates.64 Newsholme, however,
understood that consumption was a complex
disease whose decline was the consequence of
multiple factors. Newsholme believed, for
example, that overcrowding within dwellings,
urbanization, "well-being" (determined by
wages, pauperism, and total cost of living),
nutrition, and education about indiscrim-
inate spitting and coughing had an impact on
the TB death toll.65 Newsholme did not dis-
count the importance ofnutrition, wages, and
housing; he simply argued that such factors
lacked a predominant influence. "Segrega-
tion in general institutions is the only factor
which has varied constantly with the phthisis
death-rate... .It must therefore be regarded as
having exerted a more powerful influence on
the prevention of phthisis than any of the
other factors of which none has varied con-
stantly with the phthisis death-rate."66

As a public health official, Newsholme
was particularly concemed about practical and
cost-beneficial opportunities to reduce the toll
ofTB. His research was meant to demonstrate
the importance of pragmatic solutions to the
epidemic. Poverty, overcrowding, and mal-
nutrition, while ofconsequence, were not only
variable, relatively weak deterninants of the
decline ofTB but represented difficult issues
for public health to confront. Institutional seg-
regation, especially of open cases, was, to
Newsholme, both efficacious and politically
realistic. As he wrote in his recollections, pub-
lished in 1936, "I drew satisfaction...inas-
much as the machinery to provide the segre-
gation alrady existed, had been operating to a
material extent for forty or fifty years, and
could easily be vastly expanded at a far lower
expense than could be incurred by the con-
struction of a new machinery.

At the time Newsholme wrote his auto-
biographical recollections on public health,
he was serving as advisor to a multisite health
project in New York State underwritten by
the Milbank Memorial Fund. One of the
objectives ofthe project was to organize com-
munity health work to determine the cost and
effectiveness of measures for the control of
TB. One of the sites, Cattaraugus County, a
rural county of 75 000 persons, became an

epidemiologic and public health laboratory,
beginning in 1923."' The work done in Catta-
raugus County was influenced by an earlier
project, the Framingham Community Health
and Tuberculosis Demonstration, but gener-
ated more sophisticated statistical analyses.69
Among the administrative procedures even-

tually evaluated in Cattaraugus County was

the role of the sanatorium in TB control. A
prospective comparative study conducted by
Jean Downes found that the difference in
infection rates-not mortality rates-for two
groups of families was "probably associated
with an improvement in the extent to which
sanatoria care was obtained for the infectious
cases and the speed with which they were

hospitlized."70 Significantly, the reduction in
mortality was achieved during the height of
the Depression.

In a later report on her research, "Salient
Points of Attack against Tuberculosis,"
Downes offered quantitative support for using
the "tuberculous family," with an infection
rate 10 to 15 times that of the general com-

munity, as the locus of case finding. In the

same piece, she approvingly quoted an arti-
cle by Wade Hampton Frost, the leading epi-
demiologist of the period, in which he out-
lined a program for the control of TB that
emphasized "the isolation in sanatoria of all
known open cases of pulmonary tuberculo-
sis,"7' a recommendation that parallels that of
Newsholme. Yet Frost, who held the first chair
of epidemiology at Johns Hopkins Univer-
sity, observed that to effectively control TB,
societes did not have to isolate all active cases.

For the eventual eradication of tubercu-
losis it is not necessary that transmission be
immediate and completely prevented. It is nec-
essary only that the rate oftransmission be held
pennanently below the level at which a given
number of infection spreading (i.e. open) cases
succeed in establishing an equivalent number
to cany on the succession. If, in successive peri-
ods of time, the number of infectious hosts is
continuously reduced, the end-result of this
diminishing ratio, if continued long enough,
must be the extennination ofthe tubercle bacil-
lus.72

Downes' findings and Frost's strictures
provide support, based on contemporary data,
for Newsholme's retrospective analysis. Iso-
lation of active cases ofTB reduces the inci-
dence of secondary attacks on those living in
close proximity to the index patients; over

time, such isolation reduces the prevalence of
the tubercle bacillus and, subsequently, TB
incidence and mortality rates in the popula-
tion as a whole. In brief, although contempo-
rary historians have often denied the value of
segregation, both original data and the quan-
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FIGURE 2-Wilson's semilogarithmic graph of phthisis mortality from 1838
to 1964. From Leonard G. Wilson, "The Historical Decline of
Tuberculosis in Europe and America: Its Causes and Significance,"
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titative analyses of earlier historians strongly
suggest that patient isolation did make a dif-
ference.

Bovine Tuberculosis

While the sanatorium has figured signifi-
cantly in numerous histories of tuberculosis,
other bacteriologically based methods for its
control have received short shrift in the his-
torical literature. Among these are pasteur-
ization, tuberculin testing, and eradication
efforts among cattle. The silence of histori-
ans, however, should not be interpreted as a
commentary on the effectiveness of these
measures. Such measures constituted signifi-
cant, successful public health initiatives, inter-
ventions that produced scientific, economic,
and political controversies that have since
been forgotten.73

The association between a slow, wasting
disease in cattle and phthisis in humans was
suspected for centuries before Koch's dis-
covery of the human tubercle bacillus in
1882.74 Sixteen years later, Theobold Smith
isolated a bovine mycobacterium, implicat-
ing it as the major detenrinant ofTB in cattle.
Based on differences between the 2 microbes
and his inability to transmit human TB bacilli
to cattle, Koch concluded that bovine TB
posed little threat to humans.75 His position
generated considerable dissension from vet-
erinarians and led to the appointment of gov-
ernment-sponsored commissions in Germany,
Britain, andNew York City. In reports issued
between 1904 and 1911, all concluded that
Mycobacterium bovis was a source ofhuman
TB.76

Epidemiologic studies representing vary-
ing places and times indicate that bovine-
induced TB occurs in humans, although at a
rate far lower than TB due to M tuberculosis,
and is associated pfimarily with nonpulmonary
infections. For the period from 1911 to 1927,
for example, studies found that the overall per-
centages ofTB cases due to bovine strains in
the areas around Cambridge, England, were
approximately 23% for all forms of TB and
approximately 1% for pulmonary TB (Bryder
estimates 30% for nonpulmonary TB and 2%
for pulmonary TB in England during the
1930s77). However, among children 5 years of
age and younger, 68% of cases studied were
attributable to bovine TB. Researchers in New
York City reported a similar rate in children
(66%/o) in 1910.78 The Cambridge regional stud-
ies showed that the percentage ofcases due to
bovine TB fell with increasing age: 37%
among children 5 to 15 years old and 6% in
those 15 years of age and older.79 In general,
the prevalence ofTB was higher in rural areas
ofEngland and Scotland, with overall rates of
bovine (and human) TB 300% greater than

those in the Cambridge area.80
In the countries of North America and

westem Europe, the growing suspicion of an
association between TB in cattle and humans
precipitated social policy responses. In the
United States, the passage of the Meat Inspec-
tion Act of 1906 made inspection ofcarcasses
for TB mandatory across the nation. Yet meat
inspection neither eliminated the source of
TB nor aided cattlemen. The increasing rate of
TB in cattle threatened the nation's livestock
industry. One expert estimated that the number
of cattle condemned as unfit for human con-
sumption in 1917 could fill a train 15 miles
long. In Chicago in 1916, the packing houses,
stockyards, railroads, and stock exchange orga-
nized a committee and provided funding to
eliminate TB in cattle and hogs. The following
year, the Tuberculosis Eradication Division
ofthe US Department ofAgriculture's Bureau
ofAnimal Industry spearheaded a long-term
TB eradication program that combined tuber-
culin testing of cattle, eradication of all react-
ing animals with compensation to farmers for
their losses, certification of "Tuberculosis Free
Accredited Herds," and establishment of
"Modified Accredited Tuberculosis Free
Areas."81

Although the division's program did not
begin until 1917, the results were dramatic.
Figure 3 compares the rate oftuberculin reac-
tors found and removed from cattle popula-
tions with TB mortality in the general popu-
lation and among severl subgroups. Without
exception, the initiation ofthe federl TB cat-
tle eradication program (1917) and the peak in
the detection and removal of infectious cattle
(1918) coincide with sharp declines in pul-
monary and exfiapulmonary TB mortality. It is
unlikely that the cattle eradication program
was solely responsible for the decline in TB
mortality, especially given that its successes
did not precede the decline in human mortal-
ity.82The period from 1915 to 1921 was one of
rapid spread of pasteurization in American
cities.83 Together, pasteurization and testing
of cattle probably played a major part in the
accelerated decline in exrapuhmonary and per-
haps even pulmonary TB, beginning in 1917.

Significantly, in the period after 1940,
the resurgence of TB among cattle seems to
have precipitated an increase in extrapul-
monary TB in the general population. By
1940, every US county had been officially
designated a "Modified Accredited Tubercu-
losis Free Area," meaning that the number of
tuberculin reactors among cattle did not exceed
0.5% and that the county was in compliance
with federal testing and disposal rles.? Many
cattle owners and legislators regarded this vet-
erinary milestone as the final goal, and tuber-
culin testing among cattle consequently
decreased. The rate of tuberculin reactors

found among cattle continued to decline,
reaching an all-time low in 1952. In 1955,
however, the incidence ofTB among livestock
began to rise. By 1959, it had increased to 23
per 10000 animals tested. As Myers and
Steele, who documented the history of the
control of bovine TB, concluded, "Resump-
tion of the long time standard program of
extensive periodic tuberculin testing again
proved its efficacy and the incidence of infec-
tion decreased from 23 per 10,000 in 1959 to 6
per 10,000 in 1969."85 Contemporary epi-
demiologists recognize the need for contin-
ued close surveillance of animal and human
reservoirs forM bovis TB.

In the early years of the 20th century,
localities in the United States also instituted
pasteurization of milk, with the aim of elimi-
nating milk as a vehicle for scarlet fever, diph-
theria, infant diarrhea, and TB.86 In 1909, the
US Public Health Service reported 500 epi-
demics of milkborne disease in the period
1880 to 1907.87 That year, Chicago's health
commissioner, unable to regulate the 12000
dairies that supplied the city's residents with
milk, promulgated a compulsory pasurization
ordinance, the first in the United States.88 The
following year, New York City required that
all nilk for drinking purposes be pasteurized89
By 1922, 90% or more of milk sold in most
large US cities was pasteurized.90

Where pasteurization was introduced,
tuberculosis declined, particularly among chil-
dren.9' In Toronto, which prohibited the sale of
nonpastrized milk begiening in 1918, bovine
TB disappeared as an admitting diagnosis in
the local children's hospital for any child bom
or raised in the city.92 The introduction ofpas-
teuized milk in the Netherlands in 1940 led to
a marked decline in TB.93 With the elimination
of milk as the principal vector of transmis-
sion of bovine TB, the anatomical distribu-
tion ofTB lesions also changed dramatically.
Meningeal, bone, joint, and skin TB, previ-
ously very common, became rare.94

Westem nations that resisted the elimina-
tion of Aeulous cattle or the adoption ofpas-
teurization saw TB rates decline more slowly,
particularly in children. In Britain, as both Bry-
der and Smith explain, fanners, consumers, and
legislators repatedly resisted attmpts to make
tuberculin testing of cattle and pasteurization
of milk compulsory. The financial burden of
tubrculn testing, the subsequent loss ofinfected
cattle, and concems regarding the safety, taste,
and price of pasteurized milk combined with
the scientific controversies to effectively block
enforceable national safety standards. Not until
the 1950s was meat inspection unifonn, and
not until after 1948 was pasteurization compul-
sory.95 Most of the decline in nonpulmonary
TB mortality in Britain occurred in the decade
following the outbreak of World War II, once
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pasteurization spread quickly across the coun-

try.96 Nonetheless, in 1951, the rate oftubercu-
losis attibutable to Mbovis was higher in Britain
than in any other industrial nation.97 The British
conclusion, then, is that an opportunity to pre-

vent disease was practically wasted: "Pasteuri-
sation saved lives and could have saved them
earier.998

Conclusion: History as Politics

What caused the decline in TB mortality?
Those who have attempted to answer that
question often have a set of political values
that informs their answers. McKeown, whose
work continues to frame so much ofthe debate
over TB mortality, had lost faith in clinical
interventions early in his career. His own train-
ing in and experience of medicine left him
convinced that its usefulness was greatly exag-
gerated.99 As a professor of social medicine

at Birmingham University during the
post-World War II years, when Britain was
establishing its National Health Service, he
fought against those who would have had the
Service overcommit to traditional secondary
prevention.100 He argued that the Service must
promote major efforts to modify environ-
mental factors and personal behaviors, "which
are the predominant deteminants of health."'O'
For McKeown, history was an appropriate
tool for attacking medicine; the social history
of medicine, he noted, "is essentially an oper-

ational approach which takes its terms of ref-
erence from difficulties confronting medicine
in the present day."'102

At the same time that he deliberately
attacked medicine, he shared with other aca-

demic members of his generation a certain
disdain for public health. According to Szreter,
"Social medicine provided an altogether
grander vision of positive health enhancement

for the populace through deployment of the
resources and organization of the state."'03
Indeed, social medicine not only represented a

new view of health and medicine but
amounted to a "rejection of the narrow focus
and complacency of public health."'04 For
McKeown, public health was a limited, obso-
lete method of affecting health, using local
administrative apparatus dating from the Vic-
torian era to put into place various technolo-
gies that reduced environmental pathogens.'05
A certain air of whimsical condescension is
evident in his autobiographical account
describing his ascendance to the chair of social
medicine:

I eventually took possession of a room in
the Medical School, shared previously by the
part-time teacher of public health (Dr. G. A.
Auden, father of the poet) and the lecturer in
forensic medicine, and filled with the drains,
waterpipes, contraceptives, and numerous other
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FIGURE 3-Bovine TB eradication and human TB mortality rates, United States, 1900 to 1967.
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objects of forensic and nineteenth century pub-
lic health interest.'06

Arthur Newsholme's view of public
health, on the other hand, was that of a pro-

gressive Victorian medical officer of health
deeply influenced by Koch's discovery of the
tubercle bacillus and the doctrine ofTB as a

contagious disease.'07 Like other medical offi-
cers of health, such as Arthur Ransome and
James Niven, Newsholme supported and pro-

posed measures to reduce the transmission of
consumption. He made Brighton, where he
served as medical officer of health, the first
town that officially established voluntary
reporting of consumption, in 1899.108 In this
endeavor, he faced formidable political and
social obstacles in a society in which TB was

a stigmatizing disease and the ethical and prac-

tical effects of isolating active cases were seri-
ously debated.109 Nonetheless, as medical offi-
cer of the Local Government Board,
Newsholme successfully introduced compul-
sory notification of TB as a national policy,
gradually implementing it beginning in
1908."°

Newsholme's campaign to isolate active
TB cases was of a piece with his belief in
compulsory notification; his epidemiological
analyses provided, he believed, scientific sup-
port for his position that segregation was an

effective, affordable measure against con-

sumption. For Newsholme and other medical

officers of health, targeted public health
actions-including housing policies and pub-
lic education leading to behavioral changes-
could effectively contribute toward the decline
in TB incidence and mortality; such limited
interventions were, moreover, politically fea-
sible, unlike broader social reform affecting
nutrition and poverty."'

Like McKeown, many historians ofmed-
icine, especially those affected by the politics
of the 1960s and 1970s, have been skeptical of
the efficacy claims made by the medical pro-

fession and-by extension-the "new" public
health, which produced a new cadre of public
health professionals,"12 justified a new set of
interventions, and, increasingly, overlapped
with clinical medicine."13 They have often
reacted strongly against the beliefs ofprevious
generations of historians, who tended to cele-
brate the successes of physicians, to support
the rational authority of biomedicine, and to
hold to a faith in the historical progress of
medical science.'14 Instead of the efficacy of
biomedicine, they have tended to concentrate
on "the social causation of health and disease
and the way in which science is embedded in
a society's social relations."''5

Influenced by the civil rights, anti-Viet-
nam War, women's liberation, and gay liber-
ation movements, these medical historians
have often focused their attention on women,
minorities, and the poor within the health care

system. Recognizing that medicine and med-
ical institutions could be a means of social
control, they have been suspicious, for exam-
ple, of public health actions such as those of
Newsholme and his generation that segregated
the sick, particularly when those isolated were
poor or otherwise dispossessed."16 In study-
ing the history of medical professions and
institutions, including those of public health,
contemporary medical historians have ques-
tioned the social and political motives ofthose
involved and the objectivity of the disease
entities that often justified their actions. Writes
Charles Rosenberg, a leading historian ofmed-
icme:

Critics have tumed the delegitimating tools
of cultural relativism on medicine as they have
on so many other areas in which knowledge
and power are closely linked.... This relativist
point ofview has sought to undermine not only
the apparent objectivity of particular disease
entities but also, by implication, the legitimacy
of the social authority wielded by the medical
profession, which has traditionally articulated
and administered diagnostic categories. The
physician is not above social interest, but is a
social actor whose mission of defining and treat-
ing disease can express and legitimate profes-
sional, class, or gender interests."17

The reason for the dearth of interest of
social historians in pasteurization and herd
eradication, in sharp contrast to their exam-
ination of sanatoriums, may be that the for-
mer measures do not fit easily into the cur-
rent historical paradigm. They appear to lack
the political, social, and cultural dimensions
that make interventions such as segregation
of the infected provocative. Issues of the rel-
ative roles of clinical medicine and public
health, class dissension, social control of
knowledge, or construction of disease seem
irrelevant here. Measures such as pasteur-
ization and tuberculin testing seem minor,
rather technical themes relevant to histories
of veterinary science, the spread of technol-
ogy, or the milk industry, none ofwhich are
ofmuch interest to contemporary social his-
torians of medicine. The story of pasteur-
ization and herd eradication, at least in its
current telling, is closer to the older history
of technical progress and success than to the
new social history.

In the essay already cited, Charles Rosen-
berg argues that the HIV/AIDS epidemic has
served notice to society that some diseases-
including cholera and TB-are distinctly bio-
logical as well as social phenomena."18 Sophis-
ticated immunological and virological
techniques were required to define HIV/AIDS
as a clinical entity and to develop chemother-
apies to treat it. Although AIDS and the
response to it must be placed within a complex
cultural context, the biomedical dimensions
of that disease must be recognized as having
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profound scientific, clinical, and policy con-

sequences."19
AIDS policy successes provide a strong

reason to revisit the role ofpublic health dur-
ing past disease episodes. Faced with a new

disease for which cure was unknown and treat-
ment limited or unavailable, public health pro-

fessionals cobbled together policies that, with-
out eliminating AIDS, probably reduced the
risk ofHIV infection and its sequelae. These
targeted public health interventions include
heat treatment ofblood products, blood donor
screening, and the institution of needle
exchange programs. Such policies, each of
which generated opposition, make us more

sensitive to the efficacy of small victories, as

well as the complexities of an incurable infec-
tious disease. Consequently, they affirm, in
an analogous fashion, that targeted interven-
tions incrementally decreased the incidence
of TB. In brief, current experiences during
the HIV/AIDS epidemic may have served to
produce, ifnot a revolution, then a shift in the
current medical history paradigm.

This review ofhistorical literature on TB,
we argue, strongly suggests the need for a

careful assessment ofthe role ofpublic health
interventions in the decline ofTB morbidity
and mortality. It supports the hypothesis that
public health interventions had an impact on
the falling rates of mortality from infectious

diseases in generl and TB in paricular, begin-
ning in the late 19th century. Certainly, public
health alone could not have effected this
change. Changes in sources of immigration,
for example, may have decreased the inci-
dence ofTB in Minnesota in the late 19th and
early 20th centuries.'20 Improvements in nutri-
tion and a rise in the general population's
social conditions may also have contributed to
the decline ofTB mortality. In the 20th cen-

tury, clinical interventions such as chemo-
therapy played a substantial role in the drop in
TB's toll.

As Nancy Tomes observes, McKeown's
work continues to reinforce scholarly tenden-
cies to dismiss all but the broadest social
forces.'2' Within the literature we have
reviewed here, the reverse is also true: many
attacking McKeown, bent on toppling an icon,
tend to focus on only the narrowest public
health interventions. 22 Moreover, figures such
as Newsholme and public health organiza-
tions such as the Milbank Memorial Fund
were not simply neutral commentators but,
rather, agents of public health who favored
relatively easily engineered targeted inter-
ventions-"drawing a bow at a venture and
aiming straight at the mark"''23-over politi-
cally and technically complex social inter-
ventions that would affect a population much
wider than infected individuals and their

immediate contacts.
The findings of Bayer et al., presented in

this issue of the Journal, underscore the way
in which a relatively easily engineered tar-
geted intervention can produce impressive
results.'24 Directly observed therapy played a
crucial role in improving the effectiveness
ofTB drug treatment in cities that had fared
miserably before 1993, prior to an influx in
federal funding for such therapy. Yet success
sparks the risk that advocacy for a targeted
intervention can take on the qualities of an
orthodoxy resistant to a more complex per-
spective. Bayer et al. also found that locales
that had achieved high treatment completion
rates without universal directly observed ther-
apy improved those rates only marginally,
and at very high costs. However, those who
had advocated for directly observed therapy
as a solution were loath to acknowledge that
anything less than universal directly observed
therapy could achieve the desired public
health results. Accordingly, the work by
Bayer et al. developed a complex history of
its own as it traveled from one major medical
journal to the next, receiving starkly mixed
reviews that foreshadowed a storm of con-
troversy. Understanding that institutional
commitments often drive methodological cri-
tiques that undercut heterodox findings, one
anonymous reviewer equated DOT (directly
observed therapy) with "Dogma on Tuber-
culosis."

On the one hand, then, we urge that a
nuanced historical and epidemiological
approach to the question ofTB be restored. If
the relative contribution of different inter-
ventions and factors is to be sorted out, pur-
suit of monocausal explanations for the
retreat of TB, like monotypic intervention,
is insufficient. On the other hand, while we
might call for more complexity in both
debate and scholarship, our review suggests
that this will be problematic. In addition to
the institutional, ideological, and political
commitments that individuals bring to their
analyses and arguments, we are left with the
harsh reality that TB was and is a disease
inequitably distributed in society; immigrants,
the poor, the homeless, and individuals
infected with HIV are its primary carriers.'25

Targeted interventions are Janus-faced:
by definition, they visit upon the sick the
burdens of intervention; at the same time,
those very burdens can effectively reduce
the toll of disease. And herein lies the fun-
damental dilemma: in bringing together his-
tory, policy, and advocacy in the case ofTB,
we have created a false choice between broad
social change and one or another targeted
public health intervention, between nihilism
and pragmatism. It is not only the case, then,
that we must bring a diversity of methods
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and evidence that embrace the specificity of
time, place, and person to bear on the prob-
lem of TB. We must also acknowledge the
fundamentally political nature of the prob-
lem and of the solutions we offer as historians
and policy advocates. O
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